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gases shows how. little room there is for systematic error dependent upon imperfections in the barometers and thermometers. But the results still require modification hefore they can be compared with the view of deducing the relative densities of the gases.
In the first place, there is a systematic, though minute, difference in the pressures hitherto considered as corresponding. The terminal of the blow-off tube is 33 inches below the centre of the globe at the time of filling. In the one case this is occupied by hydrogen, and in the other by oxygen. If we treat the latter as the standard, we must regard the hydrogen fillings as taking place under an excess of pressure equal to •{$ of the weight of a column of oxygen 33 inches high ; and this must be compared with 30 inches of mercury. Hence, if we take the sp. gr. of oxygen under atmospheric conditions at 0-0014, and that of mercury at 13'6, the excess of pressure under which the hydrogen was collected is as a fraction of the whole pressure
and 0-000106 x 0158 = 0-000017. This, then, is what we must subtract from the weight of the hydrogen on account of the difference of pressures due to the gas in the blow-off tube. Thus
H = 0-157998,       0 = 2-51724.
{These numbers are not quite comparable with those given in the former communication, inasmuch as the standard temperature then used for the barometers was 55° F. Reduced so as to correspond to 60°, the former numbers become
H = 0-15797,         0 = 2-5174.
The agreement is satisfactory, especially when it is remembered that both gases were prepared by different methods in the two sets of experiments. — Feb. 17.}
But there is still another and a more important correction to be introduced. In my former paper it was shown that when the weighings are conducted in air the true weight of the gas contained in the globe is not given by merely subtracting the weight of the globe when empty from the weight when full. When the globe is empty, its external volume is less than when full, and thus, in order to obtain the true weight, the apparent weight of the gas must be increased by the weight of air whose volume is equal to the change of volume of the globe.
In order to determine the amount of this change of volume, the globe is filled to the neck with recently boiled distilled water, and the effect is observed upon the level in the stem due to a suction of, say, 20 inches of mercury. It is not advisable to carry the exhaustion much further for fearo be washed out. In order to do this more effectively, a moderate vacuum (of pressure equal to about 1 inch of mercury) was maintained in the tubes and up to the regulator by the action of the pump. In this way the current of gas is made very rapid, and the half-hour allowed must have been more than sufficient for the purpose. The generator was then temporarily cut off, and a high vacuum produced in the globe connexion and in the blow-off tube, which, being out of the main current of gas, might be supposed to harbour impurities. After this the pump wouldtained a slight excess.olumes is to be expected. [1901. In later experiments Morley obtained 2-0027.]the telescope lens was 12 ft. 3 in.
